Semen samples (91) from 47 vervet monkeys were collected by electroejaculation over a 2 year period. Seventy-eight of these were from 37 singly caged males of unknown fertility and 13 from 10 breeding males of known fertility. Mean values for semen characteristics of the singly caged males were: volume O' 45 ml, pH 7, 8, concentration 184X 106/ml, forward progression rating 2·95 (scale 0-4), motility 55·40/0, live 68% and abnormal morphology 3·5%. Mean values for semen characteristics for the breeding males were: volume 0'86ml, pH 9·00, concentration 117 ·15 X 10 6 /ml, forward progression rating 3·00 (scale 0-4), motility 43·6%, live 53·3% and abnormal morphology 6%. Semen volumes in the singly caged males were lower than the volumes reported in other studies.
characteristics of macaques and to a lesser extent in some other primates as reported by the same authors and also Harrison (1980) , Mahone and Dukelow (1978) and Kramer and Vera Cruz (1969) .
Materials and methods
Out of a colony of about 200 vervet monkeys, 40 feral born adult males of unknown fertility and 10 feral born males of known fertility were randomly chosen for the study. The animals of unknown fertility had been kept in the colony for at least 2 years and had been housed singly in various rooms in 600 X 600 X 800 mm suspended stainless steel cages. Their exposure to females had always been restricted to auditory, olfactory and visual contact. The animals of known fertility were breeding males and had been kept in the colony between 8 and 15 years in 940 X 1500X 1800 mm galvanized steel cages and have achieved a total of 157 fertilizations. The breeding males were not significantly older than the single males. Six of the breeding males had continuous physical contact with breeding partners at the time of semen sampling and 4 had been alone for periods of up to 12 days. Other dietary and environmental aspects have been described previously (Seier, 1986; Fincham et al., 1986) . None of the males in this study had been used in any experimental procedures.
Ejaculates were obtained by means of periprostatic electrical stimulation applied per rectum in anaesthetized males over a two year period. The electroejaculator consisted of a 175mm long and 15·4 mm diameter homemade rectal probe made from epoxy resin with 2 brass bands embedded in the tip. The bands were 4·2 mm Table 1 . Current applied and current densities at increasing voltages
The fact that the figures for measured current were the same at the 3, 5 and 4, 5 V level could be due to a change in tissue resistance at the probe during electrostimulation. and 4, 00 mm wide respectively and 10mm apart. The distal band was located 5 mm from the tip. Both bands were wired internally to contacts at the base of the probe. The 2 contacts were connected to a transformer with 5 taps which controlled voltage output from 2· 5 to 5' 5 V by 1 V increments and had one additional 8 V output. The stimulus was provided by an alternating current with a frequency of 50 Hz and a sinusoidal wave form. The current applied and current densities at increasing voltages using the equipment described are shown in Table 1 . To achieve ejaculation the animal was placed in dorsal recumbency after having been anaesthetized with either ketamine at 10 mg/kg or phencyclidine at 2 mg/kg intramuscularly.
The probe was lubricated with Gly-gel(Centaur) and inserted into the rectum so that the brass bands lay approximately at the level of the prostate gland. The position could often be verified by abdominal palpation. Electrostimulation was always started at 2· 5 V and the full current was applied by switching on the transformer. The stimulation pattern in the electroejaculation sequence was largely response orientated and did not follow a set pattern. The probe was inserted, activated and held steady at a point until an erection was achieved. The erection would cease after about 15-30 s and the probe had to be gently withdrawn a short way and then re-positioned to the aforementioned point to re-establish erection. This had to be done repeatedly throughout the procedure. The current was applied for a period of about 1-2 min Measured current Current densities
followed by a 15-20 s rest period. Voltages were increased by connecting the leads of the probe into the tap for the next higher voltage until ejaculation was achieved. The ejaculate was collected into a 2 ml prewarmed graduated glass cylinder. All glassware was prewarmed to about 36°C to prevent cold shock. All ejaculates were examined microscopically within 5 min of collection for motility, the rate of the speed of forward progression (FP) and gross evaluation of spermatozoal concentration. Motility was rated in 10070 units of motile spermatoza and the FP on a scale of 0-4, zero being no progression (McLeod & Heim, 1945) .
Supravital staining to determine the percentage of live spermatozoa was carried out by mixing one drop of semen with one drop of a 1% aqueous eosin solution for 15 s and then mixing this with 2 drops of a 10% aqueous nigrosin solution. A thin smear was made on a glass slide, air dried and 100 or 200 spermatozoa were counted using a microscope with bright field illumination and a 100x oil objective (Eliasson, 1977) .
If coagulation occurred, the semen was mixed I : 1 with a O· 1% protease (Dispase; Boehringer, Mannheim, FRG) in a o·90/0saline solution and incubated at 36°C until liquefied. Protease has an enzyme activity of 6 units/mg Iyophilisate and is used for gentle disintegration of animal tissue in order to produce single cells. The concentration of spermatozoa of semen was counted with a Neubauer haemacytometer. Dilutions ranging from 1 : 10to 1 : 200, depending on the estimated concentration of spermatozoa, were made with the aid of a white or red blood cell pipette. The diluting fluid consisted of 16 g sodium bicarbonate and 4 g phenol in 400 ml of distilled water (Freund, 1968) . Four blocks in each chamber were counted and counts were made in duplicate. For morphological evaluation a thin semen smear was stained using a Papanicolaou staining technique (Papanicolaou, 1942) . Samples were evaluated by classifying 100 or 200' spermatozoa as: normal (examining head, neck, midpieces and tails) or having a large or small, narrow tapered or amorphous heads, cytoplasmic droplets, abnormal midpieces and tail abnormalities including bent or detached tails.
Results
During electrostimulation the animals responded with strong contractions of the thigh muscles and there were testicular and tail movements. Weakening of this response and cessation of erection was an indication to select the next higher voltage. Most erections with a good glans response occurred at 2·5 -3 . 5 V in all males. Males of unknown fertility ejaculated mostly at 3, 5-4· 5 V after 5 min. The breeding males ejaculated at the same voltages but after 7 min.
In 5 cases ejaculation occurred before erection and in 18 cases 2-3 ejaculations occurred during a single procedure. Some animals also ejaculated during rest periods or during short interruptions in stimulation when changing voltages. Except in those multiple ejaculations, the animals always 45 urinated if stimulation was applied beyond ejaculation. Urination occurred mainly at the end of the procedures at 5, 5 and 8·0 V and only on one occasion at 4·5 V.
Some animals were ejaculated 7 times over the 2-year period. Out of 50 tested, we were unable to achieve ejaculation in 3 males. Details of samples measured and results obtained are summarized in Table 2_ Males of unknown fertility are referred to as single males and males of known fertility are referred to as breeding males_ N is variable in the table as not all parameters could be, or have been, examined for all specimens. The figures include all values found, including those that may be classified as abnormal.
Because the majority of semen samples coagulated soon after ejaculation, the motility and FP evaluations were done before this could happen. In this way, both parameters were checked before and after the use of protease on all samples needing enzymatic liquefaction. The use of protease to liquefy the coagulated portion of the ejaculate was satisfactory as it had no adverse affect on the motility, and even improved it in some cases. A number of samples remained liquid after ejaculation, whereas others liquefied on their own after about 15-20 min immersion in a water bath at 36°C. Semen quality started to deteriorate after about 30 min in some samples. Other samples maintained their original motility and FP for 3 h or longer. The most common morphological abnormality was detached tails. This was the only abnormality seen in the breeding males' samples. Other abnormalities were microcephalus or macrocephalus, narrow tapered heads, cytoplasmic droplets, thick midpieces, and bent or coiled tails. The choice of anaesthetic agent did not make any detectable difference to the stimulation procedure or outcome or to whether the animals urinated at the end of the procedure.
Discussion
The technique of electro stimulation described has been satisfactory except for the low semen volume obtained from the single males of unknown fertility. Yet most of these samples were of an otherwise good quality. The results shown in Table 2 include the entire range of values obtained. Some of these could probably be regarded as abnormal as would be expected in a group of randomly selected males of unknown fertility, especially in the case of singly caged males. No definition has been reached, regarding the classification of normality from these results, especially since some of the lowest quality semen was obtained from 3 of our breeding males. These 3 males have achieved a total of 43 fertilizations. Differences that distinguished the breeding males were: (a) longer time to ejaculation, (b) higher voltage at ejaculation, (c) higher total volume, (d) higher pH, (e) higher percentage abnormal spermatozoa (t) lower sperm concentration (g) lower sperm motility (h) lower percentage live, (i) the only abnormality seen was detached tails. The small number of breeding males could have contributed to these apparent discrepancies.
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As some of the single males masturbate we were unable to ascertain their sexual abstinence at the time of sample taking and we cannot, therefore, speculate on the influence of abstinence on the differences between single and breeding males.
The two males in this study which had 25070 and 15070 abnormal forms respectively, were extreme cases, since the next highest incidence of abnormal forms was 8070. The electrical characteristics of the circuitry used were within the safe limits established for primates (Gould et al., 1978) and, in the case of the current density, were well below these limits.
Values for vervet semen obtained during these and other studies are considerably lower than those for macaques (Valerio & Dalgard, 1975; Hendrickx et al., 1978; Mahone & Dukelow, 1978; Harrison, 1980) . This may be an artefact of the electrostimulation technique applied. However, the fact that our findings are in relatively good agreement with previous reports for vervets (Valerio & Dalgard, 1975; Hendrickx et al., 1978) indicates that this may be a real phenomenon. Examining the values for semen characteristics of the breeding males one could conclude that if semen was obtained with equipment and techniques similar to ours, 'low' values for sperm characteristics do not necessarily mean that the animal is subfertile or infertile. 
